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Is the reduction in urea
distribution volume over time in
clinically stable dialysis patients
real?
Kidney International (2006) 70, 403. doi:10.1038/sj.ki.5001585
To the Editor: In the February 2006 issue of Kidney
International, Di Filippo et al.1 claimed that urea distribution
volume (V) decreases over time in stable hemodialysis
patients. We challenge these conclusions for the following
reasons:
1. There is a substantial variation in the measurement of V
with very large standard deviations (s.d.)1 and coefficients of
variation.2 Kloppenburg et al.2 showed that a reliable
estimation of V requires six measurements; if three measure-
ments are performed, one can still estimate V within 713%
with a 95% probability. Now, Di Filippo et al.1 reported a
reduction in V over 1 year of only about 5%: we argue that
this reduction may not be real due to the measurement errors
of V2 and to the methodology of the study by Di Filippo
et al.1 (the average of three measurements instead of at
least six).
2. We reanalyzed the data of 78 dialysis sessions
in 12 stable uremic subjects, previously reported.3
Each patient underwent up to 12 dialysis runs over 1 year
(Table 1). The technique of the direct dialysis quanti-
fication, which is the golden standard for V measure-
ment,4 was utilized.3 V values were expressed as
a percentage of end-dialysis body weight (Table 1). These
data clearly show that there is not a reduction, but an
increase, even though not statistically significant, in V over 1
year (Table 1).
In conclusion, the reduction in V over time in stable
dialysis patients may not be real.
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We would like to thank Dr Basile1 for giving us this
opportunity to underline two important aspects of our
paper:2 (1) the difference between the variability of urea
distribution volume (V) in individual patients and its
variability in the total study population; and (2) the
relevance of the statistical phenomenon of regression to
the mean.
Firstly, the finding of a 5% reduction in V after 1 year
referred to the whole study population, and is clinically
and statistically relevant, although it obviously cannot be
applied to individuals given the high degree of between-
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Table 1 | Monthly variations in urea distribution volume (expressed as % of end-dialysis body weight) in 12 clinically stable
hemodialysis patients
Patient no. T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 Means7s.d.
1 40.8 58.4 52.0 58.4 63.8 41.6 55.4 45.9 44.0 45.6 57.4 59.0 52.977.9
2 37.2 46.8 49.1 42.1 49.1 43.7 52.5 44.2 34.8 40.7 31.7 48.5 43.476.4
3 62.3 58.8 — 68.8 77.1 — 51.6 69.9 — 65.9 54.9 54.9 62.778.4
4 57.1 — — 52.6 — — 57.6 — — 59.5 — 61.1 57.673.2
5 50.4 — — 56.0 — — 28.3 — — 33.9 — 49.3 43.6711.8
6 57.6 47.0 54.6 47.5 — 42.9 40.8 50.6 43.6 45.1 44.2 39.1 46.675.7
7 73.5 — — — — — 57.3 — — — — 46.0 58.9713.8
8 38.1 — — — — — 39.4 — — — — — 38.770.9
9 38.0 — — — — — 47.8 — — — — — 42.976.9
10 31.3 64.6 51.9 38.9 — 35.0 29.6 48.5 — 30.2 — 43.2 41.5711.8
11 67.2 — — 56.3 — — 59.1 — — 60.2 — 74.8 63.577.5
12 40.8 — — — — — 37.2 — — — — 37.5 38.572.0
Means7s.d. 49.5a713.7 — — 52.6a79.6 — — 46.4a711.0 — — 47.6a713.0 — 51.3a711.4 —
aThe one-way ANOVA did not show any statistically significant difference.
s.d., standard deviation.
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and within-patient variability. We underlined this in our
paper and pointed out that the common practice of
determining Kt/V monthly (as indicated by the interna-
tional NKF-DOQI and European Best Practice Guidelines)
should be changed to consecutive measures at longer
intervals.
Secondly, the two studies were performed under very
different conditions and with very different aims: ours was
prospective and well-sized (40/52 enrolled patients com-
pleted the planned follow-up), with the a priori aim of
testing the possible change in V over 1 year, whereas only
10 of Basile’s 12 patients were retrospectively observed for
1 year, and the calculated change in V (last minus first
value for each patient: 0.5713.3%, P 0.893) did not
support the hypothesis of an increase. Furthermore, the
Basile’s data show a relevant confounding regression to
the mean (Figure 1), a statistical phenomenon that, as it
was by us, can be controlled by repeated measures and
considering baseline V values in the multivariate regres-
sion analysis.
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R=0.676
Adjusted R2=0.403
P -value=0.016
Number of patients=12
Figure 1 | The change in urea distribution volume over a median
of five observations in 12 dialysis patients (data from Basile’s
letter) was a linear inverse function of the urea distribution
volume measured at baseline. The coefficient of determination was
0.403 (P-value 0.016): that is, 40.3% of the change in urea distribution
volume over time can be explained by the value measured at
baseline.
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